This study of the interstitial water concentration-depth distributions of iodide, bromide, boron, δ u B, and dissolved organic carbon, as represented by absorbance at 325 nm (yellow substance: YS) and laser-induced fluorescence (LIF), is a follow-up of the extensive shipboard program of interstitial water analysis during ODP Leg 131. Most of the components studied are associated with processes involving the diagenesis of organic matter in these sediments.
INTRODUCTION
Recent studies of accretionary prisms have served to delineate the mode of expulsion of fluids from the sediments as a result of compaction and shortening (Bray and Karig, 1985; Cloos, 1984; Mascle et al., 1988; Moore et al., 1988) . Geochemical studies, both of fluid phases and of solid diagenetic phases, have helped to describe the origin of these fluids as well as the nature of the fluid movement (Boulegue et al., 1987; Han and Suess, 1989; Gieskes et al., 1990a, b; Vrolijk et al., 1990 Vrolijk et al., , 1991 .
Often fluid expulsion occurs from sediments that have relatively high organic carbon contents, thus leading to pore fluid compositions strongly influenced by the decomposition of this organic carbon, either as a result of bacterial activity or as a result of thermal stresses. Typical examples of such fluids are those sampled in the Japan Trench and the Nankai Trough off Japan (Boulegue et al., 1987) , off the coast of Oregon (Han and Suess, 1989) , and in the Barbados accretionary prism south of Barbados (LePichon et al., 1990) . Indeed Boulegue et al. (1987) and Han and Suess (1989) described active venting of fluids out of sediments along fault zones or through carbonate cemented chimneys (Kulm et al., 1986) . Though these venting processes are spectacular in nature, the information as to the depth from where these fluids originate is rather sparse, especially in the absence of deeper cores. For this purpose the drilling of holes to as great a depth as possible, preferably near the toes of accretionary wedges, can serve as a guide to the nature of the overall fluid expulsion process. This was demonstrated from the series of drill holes along the northern Barbados accretionary prism transect during DSDPLeg 78A and ODP Leg 110 Vrolijk et al., 1991) . The second ODP leg that was successful in the penetration of the décollement was Leg 1 Hill, LA., Taira, A., Firth, J.V., et al., 1993. Proc. ODP, Sci. Results, 131: College Station, TX (Ocean Drilling Program) .
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131, during which one site, Site 808, was drilled to basement and penetrated the décollement at an approximate depth of 945-964 mbsf.
In Site 808 a large number of samples of interstitial fluids were gathered, notwithstanding the very low porosities of the sediment. The complete set of shipboard analyses of the inorganic geochemistry of the interstitial waters has been published by Taira, Hill, Firth, et al. (1991) , and, where appropriate, use will be made of this data set. Here we report on the data obtained in our home laboratory on the contents of iodide, bromide, boron, δ n B, manganese, and dissolved organic carbon as represented by "yellow substance" absorbance (YS) and laser-induced fluorescence (LIF). These components, especially iodide, bromide, YS, and LIF, are representative of the effects of organic carbon diagenesis in these sediments.
METHODS
In this section we provide a brief description of the methods utilized in this study. The methods for iodide, bromide, and boron are presently part of the ODP shipboard program for chemical analysis (Gieskes, Gamo, and Brumsack, 1991) .
Mn: Flameless atomic absorption spectrometry. YS: This method is based on the measurement of the light absorbance at 325 nm using a normal wavelength spectrophotometer (see also Brumsack and Gieskes, 1983) . The data are expressed in absorbance units for a 1-cm path-length. We chose this wavelength, rather than 280 nm (Krom and Sholkovitz, 1977) , because of the strong absorbance of the samples under study here. Spectral analysis has shown that the spectrum of YS shows no significant peaks from 350 to 200 nm, similar to the observations of Krom and Sholkovitz (1977) . These authors showed a correlation between the absorbance and the concentration of dissolved organic carbon, an observation confirmed by us on the basis of measurements on interstitial waters from Hole 475 in the Gulf of California (Michaelis et al., 1982) and on samples from Site 808 (Chen, 1992) . We realize that the composition of organic carbon may change with depth, but we consider the distribution of YS to be, to a first approximation, a measure of dissolved organic carbon.
LIF: This methodology has recently been described by Chen and Bada (1990) . Basically, fluorescence is also sensitive to dissolved organic compounds, but is more specific than absorbance, detecting only compounds containing aromatic or conjugated double bond moities. In addition, we have separated some of the samples by means of reversed-phase high-performance liquid chromatography (RP-HPLC with LIF detection). Although these fractions have not yet been characterized by any other means than their retention times on a reversed phase column, we deem this information important to gain insight into the compositional changes of dissolved organic matter (DOM) and as an initiation of interest in analyses of DOM in rapidly accumulating, organic carbon-rich sediments.
Boron isotopes: δ"B was determined by negative ion thermal ionization mass spectrometry (Spivack and Edmond, 1987) , with a precision of ± 1.4‰ (95% confidence level).
SITE DESCRIPTION
For the purpose of this paper we refer to Figure 1 , which presents some of the crucial information on this site. The upper 618 m of sediment consist of rapidly accumulated trench wedge turbidites, with an average sedimentation rate of about 1350 m/m.y. Especially the upper 120 m consist of a lower slope apron (to 20.5 mbsf) and a series of thick-bedded sandy turbidites. Below this, units lib and lie consist of thinly bedded sand and silt turbidites with increasing volcanic contents to a depth of about 557 mbsf. A major thrust occurs at 365 mbsf in Hole 808C. A transition from trench to basin sediments characterizes unit III to 618 mbsf, below which unit IVa constitutes Upper Shikoku Basin ash/tuff and hemipelagic muds to 824 mbsf. From below this depth to 1243 mbsf the sediments consist of Lower Shikoku Basin hemipelagic muds, characterized by only little ash, but with the décollement zone between 945 and 964 mbsf. Finally a thick layer of silicic volcaniclastic deposits covers basaltic basement at 1289 mbsf.
Organic carbon contents of the sediments are presented in Figure 2. It is apparent that the organic carbon contents are much higher in the rapidly deposited section than in the Shikoku Basin deposits. Nonetheless, even in the upper rapidly deposited section, organic carbon contents never exceed 1%. Another important feature of the organic geochemical data is a pattern of anomalously high hydrocarbon maturity (Ulrich Berner, pers. comm., 1991; Berner and Faber, this volume) . Thermogenic hydrocarbons, represented by pentanes, butanes, and propanes, occur between 650 and 800 mbsf and from 1060 to 1280 mbsf (Berner and Faber, this volume) , suggesting formation at temperatures higher than presently prevailing as inferred from temperature measurements in the upper section. Estimated temperatures at the base of the hole are about 120°C, and at 650 mbsf about 65°C.
RESULTS
The results for iodide, bromide, boron, δ π B, manganese, YS, and LIF are presented in Table 1 . Other data on the pore water compositions relevant to this paper can be found in the preliminary reports of Leg 131 (Taira, Hill, Firth, et al., 1991) . Data for alkalinity, sulfate, ammonium, manganese, YS, LIF, chloride, iodide, and bromide are presented in Figure 3 . Boron and δ π B data are presented in Figure 4 . It is evident that the decomposition of organic carbon has led to a large increase in alkalinity and ammonium in the upper 200 mbsf, a phenomenon typical in rapidly deposited sediments, rich in organic carbon (Gieskes, 1983; Harrison et al., 1982; Hesse et al., 1985; Kastner et al., 1990) . Sulfate concentrations decrease to zero in the upper 10 m of the sediment column. Below this the generation of methane dominates the biogenic decomposition of organic matter. We believe that the slightly higher sulfate concentration around -380 mbsf result from seawater contamination of these samples, from which very low amounts of pore water were recovered (Taira, Hill, Firth, et al., 1991) . Below a depth of 820 mbsf, however, a small but distinct increase of dissolved sulfate occurs. Similar increases in dissolved sulfate were observed in the deeper sections of Site 297 of the Shikoku Basin (White, 1975) . Chloride concentrations show a rapid increase of about 5% in the upper, rapidly deposited section, to reach a maximum at the base of this section. Below 620 mbsf, a gradual decrease in chloride is observed to well below the zone of décollement, followed by a sharp increase toward the zone of volcanic turbidites at the base of the section. Elsewhere (Gieskes et al., this volume; Kastner et al., this volume) the chloride profile will be discussed in greater detail, but the decreases in the deeper parts of the hole are potentially related not only to dehydration of clays in situ, but also to advection of fluids along the décollement or in the deeper section, at least in an intermittent fashion.
The concentration depth profiles of iodide and bromide (Fig. 3 ) show some scatter, mostly as a result of the small size of the samples used for the analysis of these components. The latter was necessitated by the desire to analyze the pore water samples for as many components as possible. The trend in the iodide data, however, does parallel the trend in the bromide data reasonably well, especially in the upper 800 m of the profile.
Concentration-depth profiles of boron and the depth profile of δ 1 'B are presented in Figure 4 . After an initial maximum in the upper, rapidly deposited sediment section, a rapid drop occurs in boron to almost constant values to below ~ 400 mbsf. Below this a gradual increase in boron occurs with a maximum of about 2.5 mM centering around the zone of décollement. A rapid drop in δ n B accompanies this increase in boron and is most likely due to the release of adsorbed boron or fixed boron further in the prism.
Manganese concentrations (Fig. 3 ) are low throughout the upper 400 mbsf, but maxima occur at about 600 mbsf and in the vicinity of the décollement.
Measurement of YS, though not necessarily a direct measure of dissolved organic carbon, should be representative of the major portion of dissolved organic carbon produced during the decomposition of organic matter (Krom and Sholkovitz, 1977) . The data are presented in Figure 3 . A sharp increase in YS is observed in the upper sediment section, which is also characterized by a sharp maximum in alkalinity (Fig. 3) . LIF of organic matter also increases at shallow depth, almost in parallel with YS concentrations. However, near the décollement a maximum in LIF occurs, which is not reflected in a significant increase in the YS absorbance. Data on HPLC separations are presented in Figure 5 , in which we have plotted peak area vs. depth for several retention times. The retention times of 5.3 and 0.9 min are specific for compounds around the zone of décollement.
DISCUSSION
Because of the complexity of the sedimentary column of Site 808, it will be appropriate to discuss the concentration-depth profiles in terms of processes that may be of the greatest importance in the various sections. For this purpose we will consider:
1. The depth range 0-300 mbsf, i.e., the zone characterized by rapid deposition and the occurrence of large-scale diagenesis of organic matter.
2. The range from 300-625 mbsf, i.e., the zone of high rates of sedimentation, but mainly characterized by the occurrence of a recent thrust fault, centered around 365 mbsf.
3. The range from 625 mbsf to the bottom of Hole 808C, with the principal feature being the occurrence of the zone of décollement between 945 and 964 mbsf.
Upper Sediment Section
Typically, large increases in alkalinity, ammonium, iodide, bromide, boron, YS, and LIF characterize especially the upper 100 m of Hill, Firth, et al. (1991) . the sediment column (Figs. 3 and 4) . All these components are directly related to the diagenesis of organic carbon in these rapidly deposited sediments. Sulfate is depleted below ~ 8 mbsf, and methane production becomes increasingly important at greater depths (Berner and Faber, this volume). Typically ammonium generation occurs in association with the latter process, leading to an ammonium maximum at -150 mbsf, much deeper than the extreme in alkalinity, iodide, bromide, and boron.
Increases in iodide and bromide in pore waters of DSDP sites have been observed by us (Wang et al., 1988) in the organic carbon-rich sediments in the Gulf of California (DSDP Leg 64) and in the area off Guatemala (DSDP Leg 67). Similar observations have been made in the pore waters of the sediments drilled during ODP Leg 112 (Jon Martin, pers. comm., 1991) . The ratio of concentration increases in iodide and bromide is ~ 0.067 (Fig. 6) , only slightly higher than the ratio observed for average marine organic carbon (~ 0.062; Jon Martin, pers. comm., 1991) . The scatter in the data is largely due to small sample sizes available for the analysis of iodide. Thus it appears that in the area of Site 808, little or no enrichment in iodine in the detrital organic matter occurs, contrary to what is often observed in sediments that are deposited at relatively low accumulation rates in waters characterized by fairly high dissolved oxygen concentrations. We speculate that such a lack of iodine enrichment is due to the very high sedimentation rate and the consequently reducing conditions in the surface sediments (Kennedy and Elderfield, 1987a, b) . Variation in iodide and bromide at greater depths will be discussed below.
Recent observations in our laboratory on the boron concentrations of interstitial waters obtained from DSDP sites, characterized by sediments rich in organic carbon, have shown relatively large increases in dissolved boron. Similar observations have been made by Brumsack et al. (H.J. Brumsack, pers. comm., 1991) in the interstitial waters recovered from sediments cored during Leg 128 of ODP in the Japan Sea. In the upper 200 m of Site 808, this increase in boron correlates well with the sharp increases in alkalinity and YS (Figs. 3  and 4) . A decrease in δ π B is associated with this signal. We suggest that the boron maximum is mainly the result of the release of adsorbed B in this zone of intense organic carbon diagenesis and may well be the result of chemisorption of boron onto the dissolved humic acids (a maximum of about 10 mM of organic carbon is observed in these sediments; Chen, 1992) .
YS and LIF values are expected to be high in the upper 100-200 mbsf, resulting from diagenesis of organic carbon in these sedi- ments rich in organic carbon (also Krom and Sholkovitz, 1977; Brumsack and Gieskes, 1983) . Similar observations have also been made by us on pore fluids recovered in the Guaymas Basin during DSDP Leg 64 and those recovered during DSDPLeg 67 off Guatemala. A plot of YS vs. LIF (Fig. 7) shows a reasonable correlation in the upper part of the sediment column, indicating a predominance of aromatic hydrocarbons in the dissolved organic carbon pool (Chen, 1992) . Concentrations of manganese are extremely low in the upper 400 mbsf, but a source of manganese appears to be located at the boundary zone between the trench fill turbidites and the Shikoku Basin deposits (Figs. 1 and 3) . Typical MnO contents of the solids in the upper 400 msbf are well below 0.1%, with somewhat higher contents in the depth horizon of 600-700 mbsf (Underwood et al., this volume). Any manganese that could be mobilized from possible manganese oxide phases, however, would be removed rapidly in the form of carbonate.
Influence of the Thrust Fault (350-390 Mbsf)
Below a depth of ~ 300 mbsf in Hole 808C reversals occur in many of the interstitial water profiles (e.g., ammonium, iodide, bromide, YS, and LIF in Fig. 3 ). These reversals were also noted in several of the interstitial water profiles determined onboard ship, e.g., calcium, magnesium, potassium, lithium (Taira, Hill, Firth, et al., 1991; Gieskes et al., this volume) .
For an understanding of these observations it is appropriate to represent the profiles of ammonium, magnesium, calcium, and boron over the depth interval of 300-600 mbsf (Fig. 8) . All these profiles, with the exception of boron, show concentration reversals that are associated with the major fault which occurs near 365 mbsf, and they are related to a thrust of sediments from a depth of more than 100 m deeper in the section over the sediments at about 365 mbsf (Taira, Hill, Firth, et al., 1991) . In addition this fault zone is characterized by sediment folding, similar to that observed in the northern Barbados accretionary prism (Moore, Mascle, Taylor, et al., 1990) . These processes, therefore, have led to the emplacement of sediments with lower dissolved ammonia and magnesium and higher dissolved calcium, above sediments with higher/lower concentrations. For boron no extremes are observed because of the relative constancy of the boron concentrations between 300 and 500 mbsf. In turn this leads to a non-steady state distribution of the parameters with depth. The faulting probably has occurred in the recent past and for these reasons vertical diffusive exchange has as yet not eradicated these concentration reversals. If thrusting occurred < 20 ka ago, the diffusive path length (defined as (2Dt)l/2, with D ~ 2 × lO^6 cm 2 /s) would have been less than 15 m. Under these circumstances there would not have been sufficient time for diffusive exchange to smooth out any anomalies. Therefore, the anomalies in the concentration depth profiles of iodide, bromide, YS, and LIF (Fig. 3) can also be understood best in terms of the above described faulting process. The scatter in the data for iodide and bromide does not allow the precise delineation of the concentration reversals. The faulting may have occurred much more recently than 20 ka ago, which is also evident from the lack of establishment of a porosity gradient over this depth range (Warner Bruckmann, pers. comm., 1991; see also this volume). Because of this constancy in porosity essentially no significant water expulsion has been involved in this section of the hole associated with the fault, thus allowing the preservation of the concentration anomalies.
Shikoku Basin Deposits
For many of the interstitial water components distinct changes occur below the boundary between the trench fill turbidites and the Shikoku Basin deposits (Fig. 1) at about 620 mbsf. This is particularly the case for alkalinity, boron, sulfate, LIF, chloride, bromide, and iodide(?), as demonstrated in the profiles of Figures 3 and 4 . In particular boron, LIF, manganese, and bromide show maximum concentrations in or near the zone of décollement.
The most noticeable feature of the shipboard pore fluid data (Taira, Hill, Firth, et al., 1991) was the well-defined decrease in dissolved chloride below ~ 620 mbsf, with a minimum at ~ 1100 mbsf, i.e., well below the zone of décollement. Such chloride decreases have been observed previously in sediments of accretionary prisms, e.g., Sites 671-676 of the Barbados accretionary prism transect, ODP Leg 110 (Gieskes et al., 1990a, b; Vrolijk et al., 1991; Blanc et al., 1991) and also off the coast of Peru Kastner et al., 1991) . In those instances the low chloride concentrations, usually associated with fault zones, were considered to reflect expulsion of fluids from the interior of the accretionary prism or from subducting sediments. Possible mechanisms causing the low chloride concentrations have been discussed by Gieskes et al. (1990a, b) , Kastner et al. (1990) , and Blanc et al. (1991) . If the principal input of this low chloride fluid is indeed along the décollement or through the underlying sediments, and if this event occurred not much longer ago than the age of the décollement at this site, i.e., about 500 ka ago (the age of the initiation of the trench deposition), then it will be necessary to consider a model in which an initial large pulse of low chloride fluid must have occurred, not only in a lateral but also in a vertical direction, at least up to a depth of ~ 820 mbsf. Only under these circumstances would there have been sufficient time to establish a diffusive gradient between 625 and 820 mbsf (Taira, Hill, Firth, et al., 1991) . This problem is discussed in greater detail elsewhere in this volume by Kastner et al. The profiles of boron, bromide, manganese, and LIF, however, do not suggest a strong resemblance to that of dissolved chloride. This suggests an input, presumably in the vicinity of the décollement, of a fluid enriched in these components, perhaps as recently as ~ 200 ka ago. The latter time limit would allow diffusive gradients to develop over a distance of about 110 m, assuming a diffusion coefficient of 10~5cm 2 /s. The data do not allow us to estimate how often advective inputs do occur along the zone of décollement, or indeed whether it is continuous or of an intermittent nature. In view of the low porosities of the section we assume that the input is of an episodic nature. The various observed anomalies in the zone of décollement are not completely symmetrical, in part as a result of potential reactions affecting some of the components, e.g., potential production of boron and LIF, in addition to the advective input of fluids along the zone of décolle-ment. Also diffusive exchange will be different for the various components. The data base does not allow an evaluation of this problem.
The occurrence of maxima in bromide, iodide(?), and LIF suggests that a component associated with the alteration of organic carbon is associated with the fluid inputs along the décollement. Of some interest is the lack of an increase in YS, which leads to a quite different correlation between YS and LIF in the deeper section of the site (Fig. 7) . Preliminary work on the dissolved fluorescent component of the dissolved organic matter (DOM), based on RP-HPLC/LIF analyses, suggests a major compositional change of the DOM at the décollement, when compared to the upper sediments (Chen, 1992) . A graphical summary of this information is presented in Figure 5 . It is evident that the sediment column can be divided into three zones: the upper -100 mbsf, with polar fluorescent compounds dominant (retention times ~ 4.2 and 4.9 min), somewhat similar to seawater organic compounds; the middle zone ~ 100-650 mbsf, with a gradual shift to compounds with increasing hydrophobicity (longer retention times), possibly resulting from the loss of functional groups with increasing age or temperature, as well as from some possible upward diffusion of hydrophobic compounds from the lowermost zone; and the zone below ~ 750 mbsf and especially the zone around the décollement, which is characterized by the disappearance of the polar molecules and a predominance of hydrophobic molecules with a retention time of ~ 5.3-5.5 minutes, similar to a dominant peak found in Guaymas Basin pore waters, which contain thermally generated hydrocarbons (Chen, 1992) .
It is, therefore, feasible that fluids from further in the accretionary complex stemming from an organic carbon-rich zone, but also characterized by higher temperatures, penetrate, or have penetrated, into the sediments along the zone of décollement. These fluids also are enriched in boron as a result of the release of this component at higher elevated boron concentrations (Fig. 4) . In the pore fluids of Sites 671 and 672 of Leg 110 similar enrichments in boron have been observed by us in the vicinity of the sandstone layers that act as major conduits of fluid expulsion (Vrolijk et al., 1991) . Of some interest is the profile of dissolved manganese. Several layers of highly enriched solid manganese concentrations have been identified around the depth of ~ 1100 mbsf (Underwood et al., this volume). However, if this manganese were to be present in the form of manganese oxides, then high dissolved manganese concentrations would be expected in these depth horizons as a result of manganese oxide reduction. This has not been observed.
SUMMARY AND CONCLUSIONS
The data presented in this paper concern themselves mostly with interstitial water components that are closely related to diagenetic processes involving organic matter. The data, however, are relevant to processes occurring in Site 808, which is located on the landward side of the Nankai Trough. The most relevant observations are summarized below:
1. In the upper rapidly deposited sediments of the trench fill turbidites, the decomposition of organic carbon has led to observed large increases in alkalinity, ammonium, bromide, iodide, YS absorbance, and LIF. The latter two components are proportional to the dissolved organic carbon. Concentrations of dissolved boron suggest a mobilization of boron (presumably adsorbed boron) into the pore fluids as a result of chemi-sorptive interaction with dissolved marine humic matter. If this is so, then the increase in dissolved boron would require a boron to organic carbon ratio of about 5 × I0" 2 on a mole to mole basis. Release of adsorbed boron is evident from the lowering of the δ"B, as adsorbed boron has a δ π B of about 15‰>. 2. Several of the dissolved constituents indicate concentration reversals centered around the thrust fault at ~ 365 mbsf in Hole 808C. This reversal is the result of overthrusting of a sediment section from 100 m deeper in the sediment column, which is also associated with considerable folding. Because of almost constant porosities between 300 and 500 mbsf little or no expulsion is associated with the thrust-faulting processes. This causes the concentration depth profiles to be subject only to diffusive smoothing. Lack of such smoothing suggest that the faulting has occurred less than 20 ka ago.
3. Maxima in bromide, iodide(?), boron, manganese, and LIF, centered in the zone of décollement suggest that an input of fluid can occur along the décollement zone, at least in an episodic manner. The enrichment in bromide, iodide, and especially of organic matter of an apparent thermal origin, suggests advection of fluids along the décol-lement zone, which are enriched in constituents that have their origins in part from the decomposition of organic matter. A reasonable source of these fluids would be fluids from further in the accretionary prism, presumably from an organic-carbon rich section.
4. Boron concentrations also show a maximum at or near the zone of décollement, with δ n B values decreasing to 28 ± 2‰, i.e., values substantially lower than those of modern seawater (δ n B ~ 39.5%c). Similar observations have been made in the northern Barbados accretionary transect, and this suggests that boron is released at depth, in the form of adsorbed boron or perhaps also as fixed boron.
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